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Background:  Invasive Fractional Flow Reserve (FFRinvasive), while gold standard to identify hemodynamically relevant coronary 
stenoses, is time consuming and potentially associated with complications. We developed and evaluated a new approach to determine 
lesion-specific FFR based on coronary anatomy as visualized by invasive coronary angiography (FFRangio).
methods:  70 coronary lesions (50% - 90% diameter stenosis) were studied. Coronary angiograms from two views at angulations at least 
30° apart were acquired at rest and processed offline to generate a 3-dimensional model of the coronary lesion (syngo IZ3D, Siemens 
AG, Germany). A PC-based prototype computational fluid dynamic modeling software used personalized boundary conditions based on 
angiographic anatomy, heart rate and blood pressure for flow calculation to derive FFRangio. Results were compared to FFRinvasive.
results:  Of 70 coronary lesions, 22 were hemodynamically significant (FFRinvasive ≤ 0.80). FFRangio identified these lesions with an 
accuracy of 90%, sensitivity of 77%, specificity of 96%, positive predictive value of 89%, and negative predictive value of 90%. The area 
under the ROC curve was 0.94 (see figure). Correlation between FFRinvasive (mean: 0.84±0.09) and FFRangio (mean: 0.86±0.10) was r = 
0.81 (see figure).
conclusion:  Estimation of coronary FFR with PC-based fluid dynamic modeling based on lesion morphology determined by invasive 
angiography has a high diagnostic accuracy when compared to invasive measurements. 
